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P YRANOCOUMARBSr DERIVATIVES 



(54) Title: 

00 

(57) Abstract: The present invention relates to compounds of the following formula (T) or pharmaceutically acceptable salts thereof. 
The present invention also relates to use for a cognitive-enhancing agent of compounds of the following formula (I) or pharmaceu- 
ticaUy acceptable salts thereof and to a process for preparing the same. Further, the present invention relates to use for a congni- 
tive-enhancing agent of decursin of the following formula (II) or pharmaceutically acceptable salts thereof. In addition, the present 
invention relates to extracts of Angelica gigantis Radix comprising decursin of the following formula (H), having cognitive-enhanc- 
ing effects. 
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PYRANOCOUMARIN DERIVATIVES 
TECHNICAL FIELD 

5 The present invention relates to pyranocoumarin derivatives having the following 

general formula: 




(D 



, wherein Ri and R2 each represent hydrogen or Ci^alkoxy, 
or pharmaceutically acceptable salts thereof 

10 

BACKGROUND ART 

Senile dementia has recently been recognized as a degenerative central nerve 
15 system disorder. The number of patients suffering from the disease has been increased to 
become a serious social problem, and so the prevention, amelioration, and treatment of the 
disease are now considered very important. 

Alzheimer's disease, vascular diseases, Parkinson's disease, hypothyroidism, and 
20 alcoholic dementia are known as disorders which may cause dementia, but more than 50% 
of the patients suffering from senile dementia are found to suffer from Alzheimer's disease. 
The central nerve system of the patients suffering from Alzheimer's disease is generally 
impaired, and particularly, cholin^gic neuron is most severely impaired. Thus, the 
studies to develop therapeutic agents to improve cholinergic neuronal fimctions have been 
25 vigorously conducted. 
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A method to improve the functions of impaired cholinergic neuron is to 
administer cholinergic receptor agonist or acetylcholinesterase (AChE) inhibitor to inhibit 
degradation of acetylcholine (ACh), a cholinergic neurotransmitter, and thereby to 
mairtaiTi the concentration of synaptic ACh. 

5 

However, cholinergic receptor agonist has a disadvantage to be readily degraded 
in vivo, and thus, AChE inhibitor is generally used. That is, AChE inhibitor ameUorates 
the conditions of senile dementia by preventing the degradation of AChE by inhibiting the 
activity of AChE, an enzyme to degrade ACh, and maintaining the concentration of 
10 synaptic Ach, and thereby sustaining a series of cholinergic receptor-mediated reactions. 

This is supported by the fact that most of the drugs that have been developed as 
therapeutic agents for Alzheimer's disease and curraitly on clinical use or trial are AChE 
inhibitors. AChE inhibitors that have been ^proved by the United States Food and Drug 
15 Administration and used as therapeutic agents of dementia are exemplified by tacrine 
(THA, Cognex®), donepezil (Aricept®), rivastigmaine (Exelon®), and galanthamine 
(Reminyl®) that is most recently approved. However, tiiese AChE inhibitors are known 
to have such problems as hepatotoxicity, short half-life, low bioavailability, etc. Thus, 
more studies have been performed to develop a novel AChE inhibitor. 

20 

The present inventors have tested various natural products for AChE inhibitory 
activity to identify the activity with using in vivo experimCTital models by finding a 
substance with AChE inhibitory activity from the natural products that have been used as 
traditional Korean folk medicmes for a long time. As a result, the present inventors found 
25 out that a methanoUc extract of AngeUcae gigantis Radix has significant AChE inhibitory 
activity and cognition-enhancing activity. 

Angelicae gigantis Radix is an herbal medicine used as a sedative, an analgesic, or 
a tonic agent, and particularly an essential drug used after childbirth for anemia and 
30 women's diseases, etc. by sedative and moistruation-promoting actions. In Korea, the 
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dried root of Angelica gigas Nakai has been used as Angelicae gigantis Radix. 

Further, the present inventors isolated and purified active ingredients showing 
AChE inhibitory and cognition-enhancing activities firom Angelicae gigantis Radix, and 
5 synthesized many compounds by using the active ingredients as starting materials and 
tested them for their cognition-enhancing activity. As a result, they found out 
pyranocoumarin derivatives of the general formula (I) have cognition-enhancing activity. 
Therefore, the present inventors completed the present invention. 

10 DISCLOSURE OF THE INVENTION 

The present invention provides pyranocoumarin derivatives of the folloAving 



general formula: 




or pharmaceutically acceptable salts thereof. 

The present invention also provides an agent for enhancing cognition, comprising 
the compoimds of the above general formula (I) or pharmaceutically acceptable salts 
20 thereof. 

The present invention further provides a process for preparing the compounds of 
the above general formula (£). 

25 The present invention still further provides an agent for enhancing cognition, 

comprising decursin of the following formula: 




or aphannaceutically acceptable salt thereof as an active ingredient. 



The present invention still further provides an extract of Angelicae gigantis Radix, 
5 comprising decursin of the above formula (IT). 

Hereinafter, the present invention will be explained in detail. 

One aspect of the present invention provides novel compounds of the general 

10 formula: 

O 




, wherein Ri and R2 each represent hydrogen or CMalkoxy, and preferably, Ri is 
OCH3, and R2 is hydrogen. 

15 Another aspect of the present invention provides a process for preparing tiie 

compounds of the general formula (I) by conventional esterification reaction of decursinol 
(a) with phenyl propanoids (b), as depicted in the following reaction scheme: 
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The starting material, decursinol (a), may be prepared by direct extraction of 
Angelicae gigantis Radix, or by alkaline hydrolysis of decursin of the above formula (!£), 
one ingredient of Angelicae gigantis Radix. 

5 The present inventors first confirmed that decursin of formula (II), one ingredient 

of Angelicae gigantis Radix, has cognition-enhancing activity, synthesized many 
compounds using the ingredients of Angelicae gigantis Radix as starting materials, and 
screened the compounds for their cognition-enhancing activity. As a result, the present 
inventors found that the compounds of the general formula (I) have superior cognition- 

10 enhancing activity. 

A third aspect of the present invention provides an agent for enhancing cognition, 
comprising the compounds of the general formula 00 as an active ingredient. 

15 The compoimds of the general formula (I) according to the present invention can 

be formulated according to methods known in pharmaceutical field. The compounds 
alone or in admixture with pharmaceutically acceptable carriers, excipients, etc. are 
manufactured into conventional pharmaceutically acceptable dosage forms, for example, 
injectable formulations, solutions, syrups, tablets, c£q)sules and the like. The compounds 

20 of the general foraiula (I) according to the present invention may be converted into 
pharmaceutically acceptable inorganic or organic salts using conventional pharmaceutical 
methods. They may be administered by oral or parenteral route. 

The dose of the compounds of the general formula Q according to the presait 
25 invention may be ^propriately selected depending upon absorption rate and excretion rate 
of the active ingredient, patient's age, body weight, sexuality and condition, and sevCTity of 
disease to treat, and generally, their daily dose is in the range of 0.01 to 500 mg/kg, and 
preferably, 0.1 to 200 mg^g to an adult. The compounds of formula Q) of the present 
invention may be administered several times with a regular interval, if necessary. 
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A fourth aspect of the present invention provides an agent for enhancing cognition, 
comprising decursin of the above formula (IT) as an active ingredient. 

Decursin of the present invention may be extracted from Angelicae gigantis Radix, 
or synthesized using conventional methods. One example of the extraction method of 
Angelicae gigantis Radix in the present invention is as follows. 

The root of Angelica gigas Nakai is extracted with CMalcohol, for example, 
methanol, ethanol, propanol, etc., and the obtained extract is suspended in water, and then, 
partitioned with dichloromethane (CH2CI2) to obtain water fraction and dichloromethane 
fraction. The dichloromethane fraction is ftirther purified by column chromatography on 
siUca gel (for example, using n-hexanerCHClsiMeOH as an eluent), and recrystallized to 
obtain decursin. 

The above extract of AngeUcae gigantis Radix and decursin according to the 
present invention have excellent cognition-enhancing activity. 

Decursin and extract of Angelicae gigantis Radix according to the present 
invention may be formulated according to methods known in pharmaceutical field, and 
decursin of the present invention may be converted into pharmaceutically acceptable 
inorganic or organic salts thereof according to conventional pharmaceutical methods. 

Doses of decursin and Angelica gigantis Radix extract of the present invention are 
generally in the range of 0.01 to 500 mg/kg, and preferably, 0.1 to 200 mg/kg a day to an 
adult. The extract of Angelicae gigantis Radix according to the present invention may be 
administered at 0.01 to 500 mg once to three times a day, and decursin of the present 
invention may be administered at 0.1 to 200 mg once to three times a day. 

As used herein, the term "Angelicae gigantis Radix" means the root of Angelica 
gigasy the term "Ci^alcohol" means methanol, ethanol, propanol, isopropanol or butanol. 
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for exanq)le, and the tenn "Cualkoxy" means methoxy, ethoxy, propoxy, isopropoxy or 
butoxy, for example. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention will be more specifically illustrated by the following 
exanq)les. However, the following examples should not be construed to limit the scope of 
the present invention. 

Fvam ple 1 : Extraction and fractionation of Aneelicae giga ntis Radix 

The dried root of Angelica gigas (5 kg) was finely powdered, and extracted with 
MeOH in an ultrasonic apparatus to obtain a methanolic extract (350 g). The extract was 
suspended in water, and partitioned vsdth CH2CI2 to obtain CH2CI2 fiiaction (220 g). 

Example 2: Isolation and structural identification of decursi n from the extract of Aneelicae 
gigantis Radix 

The CH2CI2 eviction of Angelica gigas obtained in Example 1 was subjected to 
column chromatography on silica gel (n-hexane: CHCI3: MeOH) to obtain 7 fictions 
(AG-C-01 to 07). A part of AG-C-03 of those fractions was recrystallized with EtOH to 
isolate 678 mg of Compound 1. The compound emitted purple fluorescence at UV of 
long wavelength (365 nm), and developed purple color with anisaldehyde-H2S04. 

Compound 1 : 
Colorless prism 
C19H20O5 

EIMS (m/z) (rel. int): 328[Mf (0.7), 228 (21.4), 213 (100.0), 83 (24.7), 55 (20.1) 
*H NMR (300MHz, CDCI3): 5 1.31 (3H, j, CQi2% 1.33 (3H, J, CB^% 1.83 (3H, 
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d, J= 1.2 Hz, CH3-4"). 2.09 (3H, d, J= 1.2 Hz, CHa-3'% 2.85 (IH, dd, J= 4.9, 17.3Hz, H- 
4-), 3.18 (IH, dd, /= 4.9, 17.3 Hz, H-4'), 5.04 (IH, J= 4.9 Hz, H-3'), 5.61 (IH, m, H-2"), 
6.19 (IH, </. /= 9.5 Hz, H-3), 6.74 (IH, j, H-5), 7.11 (IH, 5, H-8), 7.56 (IH, d, J= 9.5 Hz, 
H-4) ppm 

NMR (75MHz, CDCI3): 5 20.3 (3"-CH3). 23.1 (2'-CH3), 25.0 (2'-CH3), 27.5 
(C-4"), 27.9 (0-2-), 69.1 (C-4'), 76.6 (C-3'), 104.7 (C-8'), 112.8 (C-10'), 113.2 (C-3), 115.5 
(C-2"), 115.9 (C-6), 128.6 (C-5), 143.1 (C-4), 154.1 (C-9), 156.4 (C-7), 158.5 (C-3"), 
161.3 (C-2), 165.7 (C-1") 
Chemical fommla: 



10 




Compound 1 was identified as deciirsin by comparing flie above physicochemical 
properties and spectroscopic results with those in the literature (Ahn, K. S. et al. (1996) 
Decursin: A cytotoxic agent and protein kinase C activators from the root of Angelica 
15 gigas, Planta Med. 62: 7-9). 

Example 3: Preparation of pvranocovunarin daivatives of the gener al formula (R 
(1) Alkaline hydrolysis of decursin 

20 

Decursin of 1 g obtained fit)m Example 2 was dissolved in 40 ml of 5% ethanolic 
KOH, and a reaction was performed at 60 t; for 1 hour. The reaction mixture was cooled 
and thereto was added water to terminate the reaction. Then, the reaction mixture was 
partitioned with ethyl acetate. The fraction was concentrated and recrystallized with 
25 chloroform to obtain Compound 2 (680 mg). 



Compound 2 emitted blue fluorescence at UV of long wavelength (365 mn), and 
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developed purple color with aiiisaldeliyde-H2S04. 

Compound 2: 
C14H14O4 
5 Colorless needles 

EMS (m/z) (rel. int.): 246 [M]* 

NMR (300MHz, CDCI3): 8 1.34 (3H, 5, gem-CHa), 1.37 (3H, s, gem-CHa), 
2.81 (IH, m, H-4'), 3.09 (IH, m, H-4'), 3.85 (IH, t, /= 5.0 Hz, H-3'), 6.20 (IH, d, J= 9.5 
Hz, H-3), 6.76 (IH, s, H-5), 7.16 (IH, J, H-8). 7.56 (IH, J= 9.5 Hz, H-4) ppm 
10 "C NMR (75MHz, CDCI3): 5 22.0 (gem-CHa), 25.0 (gem-CHj), 30.6 (C-2'), 69.1 

(C-4'), 78.1 (C-3'), 104.7 (C-8), 112.9 (C-10), 113.3 (C-3'), 116.4 (C-6), 128.9 (C-5), 143.1 
(C-4), 154.1 (C-9), 156.4 (C-7), 161.2 (C-2) ppm 

Compound 2 was identified as decursinol by comparing flie above 
15 physicochemical properties and spectroscopic results with those in the literatures 
(Konoshima et al. (1968) Coumarins from the root of Angelica gigas Nakai. Chem. Pharm. 
Bull. 16: 1139-1140; and Seong et al. (1988) Studies on the constituents of the roots of 
Angelica flaccida Kommarov, Kor. J. Pharmacogn. 19: 233-238). 

20 (2) Synthesis and isolation of Compound 3 

As depicted in the following reaction scheme. Compound 2(a) obtained from the 
above (1) of 246 mg (1 mmol), p-methoxycinnamic acid (c) of 356 mg (2 mmol), and 4- 
(dimethylamino)-pytidine (DMAP) of 122 mg (1 mmol) were dissolved in 10 ml of 

25 anhydrous dichloromethane, and a reaction was performed under nitrogen at room 
temperature for 5 minutes. Then, 1,3-dicyclohexyl carbodiimide (DCC) of 300 mg (1.5 
mmol) was added thereto, and the reaction was ftirfher performed for 2 hours. The 
reaction mixture was cooled and filtered through Celite 545, and then, the filtrate was 
subjected to column chromatography on silica gel Oiexene:ethyl acetat^2:l) to isolate 

30 Compound 3 (250 mg). 
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(3) Structural identification of Compound 3 

C24H22O6 

EIMS (jn/zy. 406 [M]^ 246 \U-\6Qt 

NMR (300MHz, CD3OD): 5 1.28 (3H, s, gem-CHa), 1.30 (3H, s, gem-CHa), 
2.84 (IH, dd, J = 17.5, 4.6 Hz, Ha-4'), 3.18 (IH, dd, J = 18.4, 4.6 Hz, Hp-4'), 3.69 (3H, s, 
OCH3), 3.99 (IH, q, J = 7.1 Hz, H-3'), 6.10 (IH, d, J = 9.5 Hz, H-3), 6.10 (IH, J = 15.84 
Hz, H-7"), 6.64 (IH, s, H-5), 6.80 (2H, d, J = 8.9 Hz, H-3", 5"), 7.24 (IH, s, H-8), 7.39 (2H, 
d, J = 8.9 Hz, H-2", 6"), 7.50 (IH, d, J = 15.84 Hz, H-8"). 7.69 (IH, d, J = 9.5 Hz, H-4) 
ppm 

NMR (75MHz, CDCI3): 8 22.0 (gem-CHa), 23.8 (gem-CHa), 27.3 (C-2'), 54.4 
(OCH3), 70.0 (C-A% 16.1 (C-3'). 103.6 (C-8). 112.1 (C-3). 112.9 (C-10), 114.0 (C-3", 5"). 
114.1 (C-7"), 116.3 (C-6), 126.7 (C-1"), 129.1 (C-5), 129.7 (C-4", 6"), 144.1 (C-4), 145.4 
(C-8"), 153.9 (C-9), 156.6 (C-7. 4"), 161.8 (C-2), 166.6 (C-9") ppm 
Chemical formula: 



O 




From the above physicochemical propaties and spectroscopic results. Compound 
3 was identified as 8,8-dimethyl-7-[3-(4-methoxyphenyl)-2ff-propenoxy]-2fl;dff- 
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benzoyl[l,2-ft:5,4-i>1dipyran-2-one (lUPAC name; 3-(4-meflioxyphenyl)-acryUc acid-2> 
dimethyl-8K)XO-3A<liliydi»-2fli8iy-pyrano[3>g']cromeii-3-yl ester). 

Rx periment 1: Activity test of Angelicae gieantis Radix extract 

5 

(1) Measurement of cholinesterase inhibitory activity 

AChE inhibitory activity of the methanolic extract and CH2CI2 fraction of 
Angelica gigas of the above Example 1 was measured by the method of Elhnan et al. 
10 (Elhnan, et al. (1961) A new and rapid colorimetric determination of acetylcholinesterase 
activity, Biochem. Pharmacol. 7: 88-95). 

To a test tube containing a chromogen (5,5-dithiobis-2-nitrobenzoic acid) and a 
sample was added AChE homogenated with phosphate buffered saline (Electric eel Type 

15 V-S, Sigma), and a reaction was performed at 37 t: for 5 minutes, and thereto was added a 
substrate for the enzyme, acetylcholine iodide, and a reaction was further performed at 
37 "C for 3 minutes. Neostigmine bromide was added thereto to terminate the reaction, 
and then, the absorbance was measured at 412 nm to obtain AChE inhibition (%). The 
above procedure was repeated with no AChE as a blank, or with no sample as a control. 

20 The results are shown in the following Table 1 . 



Table 1 (concentration! 100 UR/mX) 



Fraction 


Inhibition (%) 


MethanoUc fraction 


42.1 


CH2CI2 fraction 


49.3 


Water fraction 


19.7 



As shown in the above Table 1, the methanolic extract and CH2CI2 fraction of 
Angelica gigas accordmg to the present invention had better AChE inhibitory activity than 
the water fraction. 
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(2) Passive avoidance test 

Male ICR mice weighing 25 to 30 g that had been bred with sufficient water and 
5 feed in the Experimental Animal Breeding Center of Seoul National University were 
suppUed and adapted to the laboratory environment for 1 week to be used in this 
experiment. 

An avoidance box (40X20X20 cm) equipped with 3 mm stainless steel rod spaced 
10 0.5 cm apart at the bottom was divided into a Ught compartment and a dark compartment, " 
and when mice placed in the Ught compartment entered the dark compartment, an electrical 
shock (0.1 mA/10 g body weight) was deUvered through the stainless steel rods. The 
above piwsedure was repeated after 24 hours, and the time for which the mice stayed at the 
Ught compartment was measured and used as an index of memorizmg the training of the 
15 previous day. Passive avoidance test was performed according to the method of 
Christensen et al. (ChoUnergic 'Blockade' as a model of the cognitive deficits m 
Alzheimer's disease. Brain 115: 1681-1699, 1992). Specifically, scopolamine was 
dissolved in physiological saUne to 1.5 mg^g solution, and the solution was 
subcutaneously injected to mice 30 minutes before the training to induce amnesia. The 
20 AngeUca gigas extract was intraperitoneally injected to the mice 1 hour before the 
scopolamine administration, and observed for its effect on the scopolamine-induced 
amnesia. The results are shown in the foUowing Table 2. 

TftMe 2: Effect of metbanolic extract and CH^Cl^ fraction of Angelicae gigantis Radix on 
25 passive avoidance in mice with s f ftpolannnp-inrfur-pd aiTmesia 



Treatment (mg/kg) 


Step-through latency (seconds) 


SaUne 
Scopolamine 1.5 
Scopolamine 1.5 + AG T 100 
+ AG C 10 
+ AGC50 


158.8±27.6 
29.7±3.1 
64.2±7.6*** 
48.3±9.3— 
87.9±9.9-* 
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AG T: total methanolic extract of ^4. gigas, AG C: CH2CI2 fraction of ^. gigas 
The data is expressed as Meaii±S.D., and the significance is ***p<0.001. 

5 As shown in the above Table 2, tiie methanolic extract and CH2CI2 fraction of 

Angelica gigas according to the present invention increased step-through latency in passive 
avoidance test to have excellent cognition-enhancing activity. 

Experiment 2: Activity test of decursin and Compoun d 3 of Example 3 

10 

(1) Measurement of cholinesterase inhibitory activity 

AChE inhibitory activity of decursin of the above Example 2 and Compound 3 of 
the above Example 3 was measured according to the method in Experiment 1. 

15 

To a test tube containing a chromogen (5,5-dithiobis-2-nitrobenzoic acid) and a 
sample was added AChE homogenated with phosphate buJBfered saline (Electric eel Type 
V-S, Sigma), and a reaction was performed at 37 °C for 5 minutes, and thereto was added a 
substrate for the enzyme, acetylcholine iodide, and a reaction was further performed at 
20 37 "C for 3 minutes. The above procedure was rqpeated with no AChE as a blank or with 
no sample as a control. Neostigmine bromide was added thereto to terminate the reaction, 
and then, the absorbance was measured at 412 nm to obtain IC50 of AChE inhibition. The 
results are shown in the following Table 3. 



25 Table 3 





IC50 


Decursin (Compound 1) 


4.8X10-^ M 


Compound 3 


5.1X10'=* M 


Decursinol (Comparative Example) 


2.8X10'' M 
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As shown in the above Table 3, decursin and Connipound 3 according to the 
present invention had better AChE inhibitory activity than decursinol (Comparative 
Example ). 

5 (2) Passive avoidance test 

Passive avoidance test was performed according to the method of the above 
Experiment 1(2) to measure effects of pyranocomnarin derivatives of the present invention. 
Velnacrine (AChE inhibitor) was used as a positive control. 

10 

Results for decursin are shown in the following Table 4, and those for Compound 
3 are in the following Table 5. 

Table 4: Effects of decursin (Compound n and decursmol (Comparative eYample 1) on 
15 passive avoidance in mice with scopo lamine- mduced amnesia 



Treatment (mg/kg) 


Step-through latency (seconds) 


Saline 
Scopolamine 1.5 
Scopolamine 1.5-1- decursinol 1 
decursinol 5 
decursinol 10 
Scopolanune 1.5 + decursin 0.5 
decursin 1 
decursin 5 
Scopolamine L5 + vehiacrine 1 


172.0±16.0 
29.7±2.8 
52.1±8.8* 
54.4±10.6* 
43.2±7.7* 
32.1±13.4 
108.6=fcl5.0** 
96.5±18.2* 
73.4±6.4** 



The data is e3q>ressed as Mean±S.D., and the signijacance is *p<0.05, **p<0.01. 



Table 5: Effects of Compound 3 on passive avoidance in mice with scopolamin e-induced 
20 anmesia 



Treatment (mg/kg) 


Step-through latency (seconds) 


Saline 
Scopolamine 1.5 
Scopolamine 1.5 + Compound 3 1 


179.7±0.6 
28.4d:10.1 
42.0±17.9 
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Compound 3 2 


86.0±18.2'" 


Compound 3 5 


171.2±18.7*** 



10 



25 



The data is expressed as MeaniS-D., and the signijacance is ***p<0.001. 

As shown in the above Table 4, decursin showed excellent cognition-enhancing 
activity by remarkably increasing step-througji latency in in vivo passive avoidance test, 
5 whereas decursinol (Comparative example) did not show such activity. 

As shown in the above Table 5, Compound 3 of Example 3 according to the 
present invention also showed excellent cognition-enhancing activity by remarkably 
increasing step-through latency in in vivo passive avoidance test. 



Hereinafter, formulation examples of the present invention will be described. 



Formulation 1 

15 Decursin 10 mg 

Distilled water for injection q. s. 

pH adjusting ag^t q. s. 

Decursin was dissolved in distilled water for injection, and a pH adjusting agent 
20 was added thereto to the pH of about 7.6. Then, the resulting solution was adjusted to the 
final volume of 2 ml, and then, filled into an ampoule with the volume of 2 ml and 
sterilized to prepare an injectable solution. 



Formulation 2 



Compound 3 of Example 3 2 mg 

Distilled water for injection q. s. 

pH adjusting agent q. s. 
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Compound 3 was dissolved in distilled water for injection, and a pH adjusting 
agent was added thereto to the pH of about 7.2. Then, ttie resulting solution was adjusted 
to the final volume of 2 ml, and then, filled into an ampoule with the volume of 2 ml and 
5 sterilized to prepare an injectable solution. 

Formulation 3 



Methanolic extract of Angelica gigas of Example 1 10 mg 

10 Lactic acid 100 mg 

Starch 100 mg 

Magnesium stearate q- s. 



The above ingredients were mixed and the mixture was compressed into tablets 
15 according to a conventional method to manufacture tablets. 



Formulation 4 



Compound 3 of Example 3 10 mg 

20 Lactic acid 100 mg 

Starch 50 mg 

Magnesium stearate q. s. 



The above ingredients were mixed and the mixture was compressed into tablets 
25 according a conventional method to manufacture tablets. 



Formulation 5 



Decursin 
30 Lactic acid 



5mg 
50 mg 
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Starch 50 mg 

Talc 2mg 
Magnesium stearate q. s. 

5 The above ingredients were mixed and the mixture was filled into gelatin capsules 

according a conventional method to manufacture capsules. 

Formulatioii 6 

10 Compound 3 of Example 3 5 mg 

Lactic acid 100 mg 

Starch 93 mg 

Talc 2 mg 

Magnesium stearate q. s. 

15 

The above ingredients were mixed and the mixture was filled into gelatin capsules 
according a conventional method to manufacture capsules. 

Formulation 7 

20 

Compound 3 of Example 3 50 mg 

Sucrose 20 mg 

Isomerized sugar 20 mg 

Lemon flavor q. s. 

25 Distilled water ad 100 ml 



The above ingredients were mixed according to a conventional method to 
manufacture solutions, and the solution was filled into a brown bottle of 100 ml and 
sterilized to prepare a solution. 
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Formulation 8 



Decursin 100 mg 
Sucrose 20 mg 

5 Isomerized sugar 20 mg 

Lemon flavor q. s. 

Distilled water ad 100 ml 



The above ingredients were mixed according to a conventional method to 
10 manufacture solutions, and the solution was filled into a brown bottle of 100 ml and 
sterilized to prepare a solution. 

INDUSTRIAL APPLICABILITY 

15 As can be seen from the above, the methanolic extract and CH2CI2 faction of 

Angelicae gigantis Radix, decursin (II), and pyranocoumarin derivatives of the above 
general formula (I) have excellent cognition-enhancing activity, and can be effectively 
used as an anti-dementia agent 
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WHAT IS CLAIMED IS: 

1 . A pyranocoumarin derivative of the following gaietal fonnula: 




0) 



, wherein Ri and R2 each represent hydrogen or Ci^alkoxy, 
or a pharmaceutically acceptable salt thereof. 

2. An agent for enhancing cognition, comprising the compound of the general fonnula 
(T) as defined in Claim 1 or a pharmaceutically acceptable salt thereof as an active 
ingredient. 

3. A process for preparing the compound of the general formula 00 as defined in Claim 
1, comprising the stqp of esterifying decursinol of the following formula: 




(a) 

with a phenyl propanoid of the following general fonnula: 




^■ . An agent for enhancing cognition, comprising decursin of the following fonnula: 
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or a pharmaceutically acceptable salt thereof as an active ingredient. 



5. 



An extract of Angelicae gigaatis Radix, comprising decursin of Claim 4. 



INTERNATldWRL SEARCH REPORT 



national application No. 
PCT/KR02/00627 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7 C07D 311/10 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED ^ 

Minimum documentation searched (classification system followed by classification symbols) 

IPC7 C07D 

Documentation searched other than minimum documentation to ttie extent tnat such documents are mciuaed in me lieios searched 
Korean Patents and applications for inv^itions since 1975 

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search temis used) 
CAPLUS(STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Kang, So Young; Lee, Ki Yong; Sung; Sang Hyun; Park, Mi Jung; Kim, Young Choong 
'Coumarins Isolated from Angelica gigas Inhibit Acetylcholinesterase Structure-Activity 
Relationships* Journal of Nahiral Products (2001), 64(5),p683-685, Sec the whole document 

WO 2001/52841 Al(Scigenic Co., Ltd,) 26 JULY 2001, SEE CLAIMS 

WO 2000/23074 Al(Chong, Se Young; Kim, Ik Hwan; Ahn, Kyung Seop; Kim, Sang Ki) 27 
APRIL 2000, SEE THE WHOLE DOCUMENT 



1-2,4 

1.4 
1,4 



[ I Further documents are listed in the continuation of Box C. 



pC~| See patent family annex. 



Special categories of cited documents: 
"A" document defining the general state of the art which is not considered 

to be of particular relevence 
"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish tiie publication date of citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 



document published prior to the international filing date but later 
dian the priority date clmmed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory undertying the invention 
"X" document of particular relevence; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
"Y" document of particular relevence; the claimed invention cannot be 

considered to involve an Inventive step when the document is 

combined with one or more other such doGunicnts,such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completirai of die uitemational search 
29 JANUARY 2003 (29.01.2003) 


Date of mailing of the international search report 

29 JANUARY 2003 (29.0L2003) 


Name and mailmg address of the ISA/KR 
^Ht^ Korean Intellectual Property Office 
^3RS 920 Dunsan-dong, Seo-gu, Daejeon 302-701, 
mTpP Republic of Korea 

FacsimUeNo. 82-42-472-7140 


Authorized ofticer "^^^ ^^^^ ' 
WON, Ho Joon ^^^^y/' 
Telephone No. 82-42-481-5605 "^^6^^^ 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



• 

IhfemationaJ application No. 
PCT/KR02/00627 



Patent document Publication Patent family 

cited *m search report date members) 



WO 2001/52841 Al 26. 07. 2001 EP 1 169034 Al 09. 01. 2002 

BR 200 1 004359 A 27. 1 1 . 200 1 

WO 2000)^3074 Al 27. 04. 2000 KR 2000026683 A 15. 05. 2000 

KR 2000026684 A 15. 05. 2000 

AU 9963703 Al 08. 05. 2000 

EP 1 123097 Al 16, 08. 2001 



Publication 
date 



Form PCT/ISA/210 (patent family annex) (July 1998) 



